Cloning, expression, and functional characterization of cynomolgus monkey (Macaca fascicularis) CC chemokine receptor 1.
The CC chemokine receptor 1 (CCR1) has emerged as a relevant factor contributing to inflammatory diseases such as allergic asthma. Commonly used animal models of allergic airway inflammation, especially murine models, have certain limitations. The elaborate, nonhuman, primate models of asthma display the highest comparability with the situation in humans. These models play an important role in the understanding of the pathogenesis of asthma. To improve the understanding in cynomolgus monkey models, we identified and characterized CCR1 in this nonhuman primate. Initially, we cloned the cynomolgus monkey CCR1 (cCCR1) gene, and the sequence analysis revealed high homology at the nucleotide (92%) and amino acid (88.4%) levels with its human counterpart. Human embryonic kidney 293 cells were stably transfected with cCCR1 and used in functional assays. Among those CCR1 ligands tested, CCL14(9-74) was most potent in the induction of intracellular Ca2+ fluxes as observed for human CCR1 (hCCR1). Complete cross-desensitization could be achieved between CCL14(9-74) and CCL15. However, CCL3 could not fully abrogate the response to the potent ligand CCL14(9-74). Competition-binding studies with radiolabeled CCL3 concordantly showed that CCL14(9-74) has a higher affinity to cCCR1 than hCCL3. Moreover, differential tissue-specific expression of cCCR1 was investigated by real-time quantitative polymerase chain reaction, displaying the highest levels in spleen. This study adds basic information needed for the evaluation of the role of CCR1 in the pathophysiology of asthma using the highly relevant cynomolgus monkey model and in addition, aids in the preclinical evaluation of potential novel drugs targeting CCR1.